Functional roles of endogenous D-serine in the chronic pain-induced plasticity of NMDAR-mediated synaptic transmission in the central amygdala of mice.
The amygdala is implicated in chronic pain-induced emotional changes. Chronic pain induces plastic changes of the N-methyl-d-aspartate receptor (NMDAR) functions in the brain including the amygdala. d-Serine is synthesized endogenously by serine racemase and modulates NMDAR-mediated synaptic transmission as a coagonist of glycine binding site. To clarify the functional roles of endogenous d-serine in chronic pain-induced plasticity of NMDAR mediated synaptic transmission, we investigated the NMDAR-mediated excitatory synaptic current (EPSC) of neurons in the latero-capsular division of the central amygdala (CeLC) using brain slices from serine racemase knockout (SR-KO) mice with chronic pain induced by monoarthritis. The decay time of NMDAR-mediated EPSC was significantly elongated by monoarthritis in wild type (WT) mice, but not in SR-KO mice. The d-serine application-induced increase of NMDAR-mediated EPSC was significantly facilitated by monoarthritis in WT mice, but not in SR-KO mice. These results suggest that endogenous d-serine facilitates chronic pain-induced plastic changes of NMDAR mediated synaptic transmission in CeLC.